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B I AntendBients to The Clainis ; 

AEBBud the claims to read as follows; 

1 Claim 1, (Currently Amended} K unaltiprocesisor computer 

2 eysteiR, Gojop-risingt 

3 a plurality of processing Jiodes and a plurslity of 

4 dynamic cache coherency regions using caches associated with 

5 said process ing- nodes ^ and having 

6 cache controller logic in said processing nodes 

7 controlling movement of software-initiated movement of 

a software processes betweesa said plurality of cache coherency 

9 rsrgions by changing coherency iKode bits without requiring a 

10 selective purging of cache contents in one or more of said 
processing nodes and when inovinq a software process between 

1 two distinct sets of processing nodes a cache, line cannot be 

2 marked as shared in two separate coherency regions , and when 

3 said supervisor progxana is moving a cohereiacv region from 

4 one distinct set of processing nodes to another distinct set 

5 of . processing nodes it is effecSiivelv leaving behind cache 

6 ,iafcOi^l--^Qr the coherency region on the old nodes and 

7 ,gii,Si,n.^r.^ £i that these old cache entries will be seen by 

B ij;i.amia^.S.tQr age,,, requests originating from the new 

^ B.£jS.S.gl.. gihg nodes and that cache entries for the same main 

10 jg,t,ar,aa:e„„adclresse5 will not be established, in the new 

11 proceS5iing nodes itntil the old entries are invalidated. 

1 Claim .2 . {CsirreEitly iimended} The imiltiprocessor computer 

2 system according to claim 1, including supervisor software 

3 which enables said cache controller logic in a processing 

4 node to be sure upon incoming storage rei;iuest M. .^ 
^rQ^^^sspr for a storage that no cop^y of the 

1 rei^ej&ted storage address exists outsid.e that processor's 
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2 eurreut coherency region^ as specified by a *^ curreiit 

3 coherency region mode^ whenever a cache entry for a 

4 reqTjested storage address is found to exist an any cache in 

5 said processing nodes that contains -a ths procssaor that 
5 initiated said inq<3iming storage r#<iuest, 

1 claiffi 3, (Original) The multiprocessor corr^uter system 

2 according to claim 2* whe^rein said supervisor software 

3 creates a unigue Coherency Region ID for each process that 
A Ms its own coherency region. 

1 Claim 4, {Original) The multiprocesisor coraputer system 

2 according to claim 2, wherein supervisor software creates a 

3 table for eadls processing node in the system which has an 

4 entry for every Coherency Region ID that is currently 

5 allowed to be disp^atc&ed on said processing node., 

1 claisis 5. {Original) The multiprocessor computer systesBi, 

2 according to claim 2„ wherein said supervisor software 

3 creates a unii^ue coherency Regiorv ID tot each process s that 

4 has its own coherency aregion and o«e or more coberer)cy mod« 

5 bits for each processor in th.e ctsultiprocessor: co^put^r 

€ systigiiifif and ^^id coherency joode bit« and coi:^erervcY region ip 

7 asaociate-d with a processor are sent together witb each 

8 storaQie trsns«iction tMt is initiateet. by that psrocesser wh« 

9 tlse transaction ig transmitted for cotttsttttnication, to another 

10 proces-sor of said fnultiprocessor computer systesm, 

1 Claim 6, (Original) The multiprocessor cornptster system 

2 according to claim 2, wtserein said supervisor software 

3 creates a unique Coherency Region ID for each process that 

4 has its own coherency region and one or more coherency mode 

5 bits for each processor in tl5# multiprocessor system to 
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6 to a node controller for a processing node. 

1 Claim 7. (Origirssl) The multiproGessqr coniputer sy^teEifi 

2 according to claim 2 ^ herein said auperviscir sof !r-ware 

3 creates a unigue CoKer^iB-cy Re£rio« ID fosr each process that 

4 has its omi cphereney region ar\d Of^e or jnore coherency iRode 

5 Isits for each processor in the niultiprocessor coioputer 

6 systetiiij and wherein said Mode bits associated with eacli 

7 transaction are used to deterinine which caches must 

S participate in any storage transactions that thsy rsceive 

9 from any of the processors of said. iEultiproc€sssQr computer 

10 system. 

1 Claim S, (Original) Tfeie imiltiprocessor co(nipiLE.ter systara 

2 according to claim 2 , in^erein said supervisor software 

3 creates a msiiiSue Coherency Region ID for each process that 

4 Ms its. own coherency region and one or more coherency mode 

5 bitjg for each processor in the imiltiprocessor corisputer 

6 systersi aad enables multiple cache coherency regions to 

7 op^T^te wit1:5.out fcbe use of caohe purges during some 

e op^eratio•nJS whlci^. move software processes between coherency 

9 regioiEis . 

1 ClaiiTL 9. {Cu3:"r'eintly Amended) The .CRultiprooessor computer 

2 systeani according to claim 8, -rt-feerein said supervisor 

3 software moves a software process out of one coberency 

4 region that is ao longer going to be used by said software 

5 process and into another software proocao coherence'- region 

6 that haSi been created to cover the same address space as the 

7 first taut which will include a new set of processing nodes - 

1 Claim 10., (Original) The mjiltipr^ociessiqr computer jgystea^i 

2 according to clstim 2, where ii^ said supervisor software 

.14» 
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3 ci^eates a unique Coherency fl&gion id for eacb process that 

4 has its own coherency region §Kd moves a software process 

5 from one co3i®rency region encompassing one set of processing 

6 nodes to another coherency region encoimpassing another set 

7 of processing nodes without requiring cache psirges of c«.cli«e 
a in §ny of the processing nodes. 

1 Glaiffi 11, (Original) The multiprocessor cott'iput-^X'' system 

2 according to claim 10, wh@r#in if said, a.nothes' coherency 

3 region contains fewer hardStfare proq^ssiKg nodes than the 

4 original coherency region, Ehe size of the coherency region 

5 for said processing nodes 1ms been effectively been reduced. 

1 Claim 1.2. {Currentiy Jimended) Hh^ multiprocessor coix?puter 

2 system according to claim 1, wherein said multiprocessor 

3 computer system having a plurality of said j^agO ' ee i fl i saing ' 

4 f^W^^^i^m nodes uses a table of active coherency region 

5 information associated with each processing node to 

6 detesTfsine when to alter the processing nodes'' cache .state 
traxisitionsi . 

1 

2 Claim 13 , (Original} The multiprocessor computer sys-tefii 

3 according to claim 12, wherein a supervisor program 

4 initialiisea said tables associated with each processing node 

5 and an entry in said table is made for each coherency region 
€ th&t the supervisor progrrani intends to yse on chat 

processing node. 

1 

2 Claim 14. {Origisial) The mxiltiprocessor computer system 

B according to claim. 1, whereisj. a supervisor program assigns a 

4 unique coherency region ID for each coherency region which 

5 the supervisor can associate with all software proce.sses 
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6 tUst access e storage addiresses that are encojopassed, by the 

7 coherency region. 

1 Claim 15 > {Original) The muiciprocsssor GOirapucer sygteBi 

2 according to clsim 1, wb^rein processing nodes are able to 

3 identify incoming storage; req:uest£ which target lines that 

4 are no long^er part of the address space of any software 

5 proc€!S^ that is- cisrresstly enabled by the sTSjperviiSor software 

6 to be dispatched on the node,. 

1 Claim 16, {Orig"inal) The multiprocessor computer system 

2 according to ■claim 1, wherein processing nodes are able to 

3 identify incoming storage requests which target lines that 

3 are no longer part of the address space of any software 

4 process that is ctsrrently enabled by the supervisor software 

5 to be dispatched on the node to thereby identify cache lines 

6 that are no longer actively used, by any software processes 

7 on that processing node assd to change the cache entries for 

8 that processing node to iisvalid in. response to a storage 

9 r^tmest from outside the cohesrenoy region. 

1 ClaiiEi 17. (ariginal} The multiprocess-or costtputer ByBtem 

2 agcordiog to claim 1, titfh«;rei.n processing nodes are able to 

3 ideiitify incoming storage re.a:aegts tvhich target lines that 

4 are no lofiger part of the address space of any software 

5 proc^iss that is currently enatoled toy the supervisor software 

6 to be dispatched on the node and allows all of the caches in 

7 said multiprocessor ceiB(puter systens to continue processing 

8 coherency transactions while the coherency boundaries for a 
S software process are effectively changed. 

1 Claim 13. (Original} The multiprocessor conyputer system 

2 acGoriging to claim 1, wherein processing aodes are able to 
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a lamt liy" inc omi ng Btoxm^ ^^€^.^Bts wiiieh target liaes that 

4 are no longer part of the address space of any software 

5 process that is currently enabled by the supervisor software 
S to be dispatched on the node such that cache lines belonging 

7 to a software process that is no longer activigly b^lng 

8 dispatched on. a given. proGjessing node are identified ar^d 

9 invalidated thigreW enabling their reuse, 

1 Claim 19. (Qri^iaal) The multiprocessojf computer system 

2 according to Claim 1, whearein a supervisor .software uses 

3 processor state information to detemsine which caches in the 
4. raultiproeessor computer system are i?equired to exaisiine a 

5 coherency transaction produced by a single originating 

6 processor's incoming storage req^^est. 

1 Claim 3.0. (currently Amended) The multiprocessor computer 

2 systens accoraing to claim ISt wherein a processing .node o.f 

3 Che multiprocessor compu.ter systeffi h»» has dynamic cohereasci,^ 

4 botindaries such that the multiprocessor computer system uses 

5 only a subset of the total processors in a system for a 

6 single workload at any specific point in time and can 

7 optiinize. the cache coh^reiicy as the supervisor software 

8 escpands and contracts the nuiiVber of processors which are 

9 being used to rmi any single workload. 

1 Claim. 21. (Original)- The multiprocessor computer s-ystem 

2 according to claim 20, wherein multiple Instances of 

3 processing nodes can. be connected with a second level 

4 controller to create a large mtsltiprocessor system. 

1 Claim 22, {Original) The multiprocessor cornputer system 

2 according to claim. 21^. wherein said supervisor software 

3 creates a tmique Coherency Region ID for each process that 
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4 has its own coherency regio-n aed or mox^ coherency fROde 

5 bits for each processor in the snultiprccessor cc«ifl|>utie.r 

6 system and enablss multiple cache coherency regions to 

7 opera t@ without the use of cachs pturges during some 

8 operations which mo\f^ software proc^es^es between coherency 

9 r^egions. ana a noae cotitxxViler tises said mode bits to 

1.0 determine which processors must receive axw given 

1.1 transactioii that is received by the .node controller, 

1 Claim 23. {Original) The mult ipro-cessor cotaputer system 

2 according to claim 22, wherein a second level controlle.r 

3 lises the mode bits to determine which processing nodes stimBt 

4 receive any given transaction that is received by the second 

5 level controller. 

1 Claim 24. {Original) ^e multiprocessor c:0fl:|puter system 

2 according to claim 21, v^erein said supervision software 

3 uses logical partitions which are trapped, to allovi-abl^ 

4 physical processors and a distinct cache cobejrency region. 

5 can be defined for each partition using a hypervisor, 

1 Claim 25, {original.) The isultiprocegsor conijuter syst^u 

2 a.ccording to cla,im 2, wherein said cobereacY region id is 

3 uBe.<d to per forra the .fuoction ot a cache coherency n\ode and a 

4 node controller determines whicfe physical processing no<de& 

5 are associated, with, specific coiner ency region ids, 

1 Claim 26. {Original) The multiprocessor cofiputer system 

2 according to claim. 3^. wherein any incoming storage .reqi^jsest 

3 which misses all of the caches in an. originator *'s cohererscy 

4 region, is then, sent on to all processing nodes in the entire 

5 syst^f regardliesg of the setting of said .mode bits.. 
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1 ci¥im 27" {Currently Amended) The multiprocessor cosnputer 

2 system according to claim 3, wherein any incoEning storage 

3 request which requests Ibequosta whicli hit in an grigingt^or "ss 

4 coherency regio^Ei but which do not liave a correct caclifs state 

5 do not need to lie sent outside tl^e coherency region. 

1 claiffi 28. (Currently Amended) .a. isiethod for use in a 

2 fflu.lt iproceesor coKiputer system^ eoinprising the steps of: 

3 moving software processes between a plurality of 

4 cache coherency regions for caches associated with a 

5 plurality of processing nodes of said multiprocessor 

6 ooflctputer systero without requiring a selective purging of 

7 cache contents in one or more of said processing nodes, 

8 after supervisor software creates a unique Coherency Region 
B ID for each process that has its own cdierency region ^ and 

10 SiSid supervisor software creates a table for each 

11 proceiSSing node in the unml t ipr oc ca or mul ti proc es s or coauputer 

12 gystera. which Ms an entry for every Coherency Region ID tljat 

13 is currently allowed to foe dispatched on said processing 
node , 

1 

2 Claim 29, (origiTYal) The fnultiproce&sor computer system 

3 according to claim 28, wherein said coherency mode bits and 

4 coherency region id associated with a processor are sent 

5 together with each storage transaction that is initiated by 

6 that proc^BBQt with a requested storage address wtsen the 

7 trfinsaction is traniSmitted for communication to another 
processor of said multiprocessor couiputer system. 

1 

S Claim 30. {Original) Th,e multiprocessor Gcmputsr system 

^ according to claim 28, including a step of enabling vnith. 

^ ssapervisor software the multiprocessor comput^sr systens's 

^ cache controller logic in a processing node to b^g sure thatj 



IBM-FOU920030046US 1 Extsf Jesse David Dilkr, 10/603252 - 20 - 



6 wot^ receipt at said processing- node tha.t an incoming 

7 B-totagt^ reguest for a storage address, no copy of tlie 

S requested storage address exists outside said proeessifig 

9 node's current coherency region,, as specified by a cuarrent 

10 coherency region mode, whewever a cache entry for a 

11 rsquissted storage address is found to exist on any cache in 

12 any of said multiprocessor con^uter system's processing 

13 node^ that contains a processor that initiated said, incoming 
storage reciuest, 

1 

2 Claim ^ (RENIJMBBRED AMD CM3CELED} -Tho muItlprocgia^Qr 

3 i e!^r^ ^tee9 fc-es>'£ri& ^"^^ ^ to olaim 3, a cachQ line caane -l s-b i ^ 

4 ma'iflc e !^!--'€ ii #'---&ibaa ' e#-^^^^ ^ coherency regions , and -wfe;^ 

5 ' ! Sa4-4---'ewffe 3fty^-&w--^^e ^cim la mo^iring a oohcrcney region frorn i 

6 '' »8a'S----^i-i»fe.d-fiigsb---aefe----'<>^^ nodes to another diatinet set 

7 ^ g ....^ g ^ , i@esa'ii;ift f' --- g t^ < a ei! ^"4- ' fe " do effectively leaving behind cache 

8 ie a-b g g > i-«fr---i§^a*----teto--'^^l»ftgm^ ^ on the old nodes and 

9 e!ft#i» i g^»----teja€fcte-----tei%es«----»M--eao entries will he seen by 

10 j; i ft e - eift ^ ! i a # ---«feg f »ate---'j i ?et«««fe ' & etrdrg' i- nating • from the new 

11 ^ a f-9 < g^a#i^g-<K-ede i g--^ift^----tel*ia ' te ' iSia t ohe-cntricQ for the. oomq main 

12 s i ^ogage addg'ea » e ! i - -"- w ^-l--l----'ft < &b---j fe »---ftS ' te -in the new 
p rQ ce i as i ng--n4;>dea--'y t ra < s4-l-----fe;tee---g >j^^ arc iDvalidatcd . 



